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ABSTRACT

Among the diazole derivatives, thiazoles, imidaz@ad pyrazoles are common scaffolds in highly ifogmt
biomolecules. These moieties and their derivatikese long been used as precursors for the synthafsis
biologically active molecules since they posseske gpectrum of activity. This review highlightstvasmber of
potential structures and potential therapeutic usésnly on those moieties containing five-membéeterocyclic
such as imidazoles, thiazoles and Pyrazoles andghbstitutes.
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INTRODUCTION

Schiff bases and amides derived from various heyetit compounds displayed broad range of bioldgica
activitiessuch as anticancer, antiviral, antimi¢abb anticonvulsant, antidepressant, angiotensiomeceptor
antagonist, anti-inflammatory and anti-glycatiortiaty. So far, modifications of the Schiff baseavie proven
highly effective with improved potency and lessexitity.

Five-member nitrogen-containing heterocyclic ocdars diversity of natural products and drugs amafi great
importance in a wide variety of applications. Ardimanitrogen containing five-member heterocycleslude
pyrroles, pyrazoles, imidazoles etc. Additionallypmatic nitrogen and sulphur heterocycles mayainranother
heteroatom, such as the sulfur in isothiazolesthiadoles.

Thiazole as therapeutic Potential:

Thiazole, or 1, 3-thiazole, is a heterocyclic conmmb that contains both sulfur and nitrogen; thentithiazole' also
refers to a large family of derivatives. Thiazotself is a pale yellow liquid with a pyridine-likedor and the
molecular formula ¢H3NS [1]. The thiazole ring is notable as a compoméihe vitamin thiamine (B.

2-Aminothiazole is a heterocyclic amine with odanitar to pyridine, soluble in water, alcohol anther. It is a
beginning point for synthesis of many compoundsuitiog sulfur drugs, biocides, fungicides, dyes ahémical
reaction accelerators. 2-Aminothiazole can be @sed thyroid inhibitor in the treatment of hypertigism and it
has antibacterial activity. Also used as the aaittate. Recent studies using prion-infected ndasbbima cell lines
have suggested that aminothiazole may be usedtfasrapeutic drug for prion diseases [2]. Thiazadeiv@tives
have also been found to possess many pharmacdlquioperties and are widely implicated in biocheahic
processes. Members of this class of thiazoles @Bogvk to possess antibacterial activity against lgo#m-positive
and gram-negative bacteria. E.g. Cefdinir, a sgmiketic third generation cephalosporin shows dantlactivity
againstStaphylococcuspecies [3]. The HIV-1 protease inhibitor ritonagiorvir) consists of two differently
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substituted thiazole rings, which are introducedhat later stages in the synthesis of this peptidaatic antiviral
compound [4]. The dopamine D2-agonist pramipexdi#irgpex) consists of a fused bicyclic tetrahydro-
benzothiazole motif [5]. Famotidine (Pepcidine)ais H2-receptor antagonist similar to cimetidine athinhibits
many isoenzymes of the hepatic CYP450 system [6].
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Thiazole 2-Amino-thiazole

Pyrazole as therapeutic Potential:

Pyrazole refers to the class of simple aromatig drganic compounds of the heterocyclic seriesastiarized by a
5-membered ring structure composed of three caabmms and two nitrogen atoms in adjacent positiBesng so
composed and having pharmacological effects on hanthey are classified as alkaloids, although #reyrare in
nature. In 1959, the first natural pyrazole, 1-pptgl alanine, was isolated from seeds of watermeldyrazole
derivatives have a long history of application gra chemicals and pharmaceutical industry as bields and
active pharmaceuticals and pharmacological aa#vitike antimicrobial, anticancer, ACE inhibitomtiviral as
well as anti-inflammatory activities [7].

Pyrazole
Imidazoles as therapeutic Potential:
Among the diazole derivatives, imidazoles are comrsoaffolds in highly significant biomolecules, luding
biotin, the essential amino acid histidine, histaipurines, the pilocarpine alkaloids [8,9]anHeotalkaloids,
which have been shown to exhibit interesting bi@abactivity such as antimicrobial, anticryptocakdnhibition
of nitric oxide synthase, and cytotoxic activityO]1 Members of this class of diazoles are knowipaessess NO
synthase inhibition [11], antibiotic [12], antifualg[13], and antiulcerative activities [14] and lumte compounds,
which are inhibitors of 5-lipoxygenase [15] and stalmces with CB1 receptor [16], VEGF receptor | dnd 7],
and neuropeptide Y antagonistic activities [18]rr€®, et al [19] reported, the imidazole-contagnanalogue was
used some time ago for its inhibitioffext on Candida growth.

H
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Amides of Selected Five membered heterocyclic comuds:

Several studies have been reported on the amidasicimg five membered heterocyclic compounds sash
thiazole and pyrazole. Scheiff, A. Bt al, have reported a series of 18, 2-amino-5-benzepenyl-1,3-thiazole
derivatives and pharmacologically evaluated atAdeR subtypes Al, A2A, A2B and A3.The most potentl a
selective AdoA1R antagonist identified in this studas 2-benzoylamino- 5-p-methylbenzoyl-4-phengtoie.

This compound may serve as a new lead structurthéodevelopment of second-generation, non-xanibased

AdoA1R antagonists, which are structurally unredateadenine [20].
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Bang-Chi, Cheret al, have reporteda new and efficient method for thelsgis of 2-aminothiazole-5-carboxamide.
The new method involved a chemoselectiveromination off-ethoxyacrylamides followed by a one-pot treatment
with thiourea to give the desired 2-Aminothiazoteggboxylamide in an excellent yield [21].
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Kouatly, O.et al. have synthesized a series of adamantane deggatifithiazolyl-N-substituted amides in a three-
step reaction and tested for anti-inflammatorytgtias well as lipoxygenase and cycloxygenasebibdny actions.
Theoretical calculation of their lipophilicity, &log P was performed. The effect of the synthescmmpounds on
inflammation, using the carrageenin-induced mouse pedema model was studied and compared to intlaciat
Comparison of the in vivo and in vitro results Isad the conclusion that most compounds of thiesenay be
involved in other mechanisms of inflammation, taa][

é >Z—N
/ S»—NHCO(CI—b)nX
4)

Where n =1, 2. X= N (CH3)2, Pyrrolidinyl, Piperidil, Morpholinyl, Ph-piperazinyl, Me-piperazinyl.

Fuying Li et al have designed a series of N-thiazole substit@sdacetamides on the basis of metabolic
mechanism of the aminothiazole fragment as gluasdén(GK) activators for the treatment of type 2bdtas.
Instead of introducing a substituent to block thetabolic sensitive C-5 position on the thiazoleesodirectly, a
wide variety of C-4 or both C-4 and C-5 substitniavere explored. Compound R-9k bearing an isoyprgqoup

as the C-4 substituent was found possessing tHees$ligcK activation potency with an EC50 of 0.026 [Mhis
compound significantly increased both glucose uptakd glycogen synthesis in rat primary culturepahecytes.
Moreover, single oral administration of compoun®IRexerted significant reduction of blood glucosedls in both
ICR and ob/ob mice. These promising results inditdhat compound R-9k is a potent orally active &Hivator
and is warranted for further investigation as a aetidiabetic treatment [23].
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Where R= Me, R=H, Et, iPr, iBu, tBu,

Giri, R. S.et al designed and synthesized a series of 2-(2, 4siiguted-thiazole-5-yl)-3-aryl-3H quinazoline-4-
one derivatives. Synthesized molecules were furévaluated for their inhibitory activity towardsatrscription
factors NF-kB and AP-1 mediated transcriptionaivation in a cell line based in vitro assay as veallfor their
anti-inflammatory activity in in-vivo model of aaiinflammation. This series provides us with sélecand dual
inhibitors of NF-kB and AP-1 mediated transcriptimctivation which also exhibit significant effmain in vivo
model of inflammation. Two of the compounds 9m &adturned out to be the most promising dual inbiisitof
NF-kB and AP-1 mediated transcriptional activatieith an IC50 of 3.3 mM for both. 9n (IC50% 5.5 msd 9p
(IC50 ¥4 5.5 mM) emerged as selective inhibitordN&FkB mediated transcriptional activation and €504 5.5
mM) and 9d (IC50¥4 5.5 mM) were found to be morestgle inhibitor of AP-1 mediated transcriptionatisity.
Though the relationship between the activities shbwthese compounds in in-vivo and in-vitro modedtill to be
established, these results suggest the suitahilitythe designed molecular framework as a poterdiati-
inflammatory molecular framework which also exhsbihe inhibitory activity towards NF-kB and AP-1 di&ted
transcriptional activation [24].
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s

Where R= -CHg, -Ph, p-Cl-Ph, R=- CH3 Ph R = H, -CH3, -OCH, -Cl, -COCH

Franklin, P.Xet al synthesized and screened Substituted thiazoligsdifferent structural features for their anti-
inflammatory activity in acute carrageenin indugatl paw edema model and chronic formalin inducedpeav
edema model. The compounds showed 83, 30, 63,693 protection, respectively, in acute carrageerduced
rat paw edema model. In 5-day chronic formalin oetlirat paw edema model on the fifth day 1 andve ¢& and
41% protection. Both studies were carried out d@se of 100 mg/kg body weight. The activity was paned with
that of Ibuprofen, Rofecoxib, and Dexamethasoné lotacute and chronic anti-inflammatory modelsmpound
without COX-1 and COX-2 inhibitory activity showegbod activity profile almost mimicking the gold stiard
Dexamethasone in terms of efficacy. A 7-day studyaits at dose of 100 mg/kg showed that this comgpaloes
not have any ulcerogenic activity and toxicity.42Diaminothiazoles with an aliphatic oxime estettached via a
ketone bridge to the"osition of thiazole was identified as a novel fmdffor designing anti-inflammatory agents

[25].
Do,
0 N~CH,

N N HaC
% N—
CN{S | 5 O%H /<s\ o N N~CHj
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CHs CHy HsC
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CHs
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O4<oc2H5
/S0
O CH,
(20) (12)

Kwan-Young Junget al have synthesized and evaluated 4-(4-Methoxypheéhgiminothiazole and 3-(4-
methoxyphenyl)-5-aminothiadiazole derivatives akedi/e antagonists for human adenosine A3 recsptar
methoxy group in the 4-position of the phenyl ranmgd N-acetyl or propionyl substitutions of the aotinazole and
aminothiadiazole templates displayed great incre@$ebinding affinity and selectivity for human absine A3
receptors. The most potent A3 antagonist of thegmeseries, N-[3-(4-methoxy-phenyl)-[1,2,4]thiadiB5-yl]-
acetamide exhibiting a Ki value of 0.79 nMat hunsatenosine A3 receptors, showed antagonistic prypjera
functional assay of cAMP biosynthesis involved ineoof the signal transduction pathways of adenosgifie
receptors. Molecular modeling study of conformatg@arch and receptor docking experiments to inyatithe
dramatic differences of binding affinities betwesvo regioisomers of thiadiazole analogues, sugdeptessible
binding mechanisms in the binding pockets of adiewasceptors [26].
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Saravanan, Get al, synthesizednovel thiazoles by incorporation afpgle moiety at ¥ position of 2-hydrazinyl-

N-(4-phenylthiazol-2-yl) acetamide by treating withalcones. These compounds were screened fobactirial
and anti-fungal activities by paper disc diffustechnique [27].

(13)

Pattanaik, J. Met al have been synthesized a series of 3-aryl-2-('thiazole-2’-yl-amino- methyl) quinazol-
4(3H)-ones have been prepared by condensing akhloro-methylquinazol-4(3H)-ones with 2-amino-4-
substituted phenyl thiazoles and antifungal agtiwias determined [28].

0o []
N

%L

N NH

—N
L
CH3
(14)
Sonawane, $t al synthesized several new 2-(2'-substituted-aryledbydrazino acetyl amino)-4-phenyl-1,3-
thiazoles and 2-[2’-{4"-substituted —aryl-3"-chle&3-oxo-azetidine}-acetyl-amino]-4-phenyl-1,3-th@es, from 2-

(2’-hydrazino-acetyl)-amino-4-phenyl-1,3-thiazolsing 2-amino-4-phenyl thiazole as the starting nateand
evaluated for the anti fungal activity [29].

@\g/'\'l ©_</S]\E/OK/NH/N>jAr-

NHCOCH,NHNHCH,Ar o
(15) (16)

Pattan, S. Rt al, synthesized substituted amino thiazoles and defste their anti-bacterial activity against two
micro-organisms viz. E.coli, S. aureus by discudifbn method using Mullar-Hinton agar [30].

Cl—N\,_NHCOCH, OCOCH,
A
(17)

Pattaret al have synthesized and evaluated some of the néstitited phenyl thiazole derivatives for anti-

tubercular activities where 2-amino-4-phenyl thiazoeacts with different substituted acetanilidesl ahloro-
acetylations of it or their substituted derivatiyas].
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O/NH

(18)

Dighe, R. D.et al, reported the synthesis of thiazole derivativésiting from ethyl acetoacetate, by microwave
organic reaction enhancement method (MORE) andltseqd investigations of their antimycobacterialdan

antimicrobial activities. Many compounds have sh@romising activity while others were inactive [32]
(0]

0
o R4 N R~
R N 4 N
—-/{NH</ | NH-<S| . nd
S © 0 S Ar

HN
- HN,
\NH N\i N/(S
Jl >

Ar Ar Cl o”
(29) (20) (21)
Ar = -CgHs, -4-F -GiHa, -3, 4, 5-CHO ~CsHa, -4-(CHy)2N-CeHa, -2-F -GoHa, -4-Cl -GoHa, -3-NQb -CoHa, -4-OH -GHa-2-Cl -GeHa, -2-NO-CeHa,
R = NHCOCH, -NHCOGHs

Schiff's Bases of selected Heterocyclic Compounds:
Schiff bases derived from thiazoles and pyrazoletrocyclic compounds displayed broad range ofobiohl

activities. Kouatli O.et al, have reported synthesis of structurally novel 4zblidinone derivatives incorporating
three known bioactive nuclei such as thiazole,ztlidinone and adamantine by the multi-step reacticotocol.
Evaluation of antibacterial and antifungal activitiyjowed that almost all compounds exhibited betsults than
reference drugs thus they could be promising catesgdifor novel drugs [33].

(22
Where R= -Cl, -N@ -OH, -OCH

Pattan, S. Ret al synthesized some substituted thiazoles. Thes@aonds were evaluated for various biological
activities like antibacterial and antifungal aayi34].

"

RN\ NH o s

\&7/ . RNy N=CH-R'" Rr__N_ N
R, w Y
23) (24) (25)

Where, R- OCH -Cl R’and R"- GHs

Pande, Aet al have been synthesized some new 6-aryl-7-arylagloefyl-2H-thiazolo-[3, 2+-1,2,5-triazine-2-
thiones and studied for their antiviral activitya@igst Ranikhet disease virus [35].
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N / N)\N
_ 7/
)N
(26)
Ry =2-NQ,, R =-0OChH

Sharma, Set al, Synthesized Some heterocyclic schiff's basedbycbndensation of 5-methoxy-2-phenyl/ methyl-
3-(2-amino-1,3-thiazol-4-yl) indoles with different aromatic aldehydes. fihéhese compounds were converted
into novel azetidinones and thiazolidinones congen@ompounds were evaluated for antibacterial amdungal
activities against various strains of bacterium famgjus, and substantial results were obtained [36]

Cl

R'\(&\ o :{i

R' N o R’
N="
R N=< R N%S R N%(S
S S s
Hg& HN HN
0 0
P ] /
(27) (28) (29)

Vedula, R. R. and Penta, S. synthesized Thiazoldshaazolyl-pyrazole derivatives, under neat rieactonditions
in excellent yields. Condensation of 3-(2-bromoets)-4-hydroxy-6-methyl-2H-pyran-2-one, thiosemitazide
and various carbonyl compounds gave corresporttiiagole and thiazolyl pyrazole derivatives in dhag yields
by using Hantzsch-thiazole synthesis [37].

OH OH HsC

HC— \ N Rt HyC ) —
o AN N'i — N\ N\/
\o \ ?/ N/<R2 o ( \ 2/ N CHg

(30) (31)

Siddiqui, H. Let al, have prepared five novel Schiff's bases frofformyl-phenoxy-acetic acid and a series of
amino-thiazoles to form a number of potentiallylbgically active compounds. The structures of theshiff bases
have been characterized using IR and 1H NMR andNIB® spectroscopy [38].

(0]
I
R S //\OH
o]
N\ N
2/

(32)
R, R, R=H,BrF

Thakar, A. Set al synthesized Novel Schiff bases and their metaiptexes from some heterocycliediketones
with 4-phenyl-2-aminothiazole. All the synthesizedmpounds were confirmed their structure by Elewrdent
analysis, FT-IR, 1H NMR, 13C NMR, Mass spectra, T@#alysis and UV spectra. All the compounds westte
for their antibacterial activity. Spectroscopic s@@ments suggest that all Schiff base metal coraplare of type
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ML2.(H,0O)2 (M=Mn, Fe, Co, Ni, and Cu) and all the metainptexes shows moderate antibacterial activity & th

agar cup assay method [39].
e
HO HO
N\ N / N\ N\ N / N\
LN D
S HaC CH, s HsC

CHg
(33) (34)

Patel, A. R. et al, reported Schiff's base derixegi prepared by the condensation of aldehyde gobudpformyl-
pyrazole and amine group of substituted pyrimidamel these compounds were tested for antimicroloialites

[40].
N N cl
= NF
R\H; \N(\ | =0
A
NN
Z CHy

(35)
R=Aryl halide
R= -CgHs,-Cl-CeHs4 , -OH-GH4 ,-NO2-GHy ,-Br-CeHs4 ,-CH3S02-@H,4 ,-OCH;-CeHy ,-CHs-CHa

CHjy

Patel, A. Ret al synthesized Schiff base derivatives by the cosaliton of aldehyde group of 4-formyl-pyrazole
and amino group of triazole and these compounds wlearacterized by chemical and instrumental methdkeir
Antimicrobial activities have been investigated][41

N
= /N\

NH
Ni/

(36)
R = Aryl

Patel, A. R.et al have taken 2-amino-antipyrine and 4-formyl-pytazas starting material for the synthesis of
Schiff base derivatives and these compounds weagacterized by chemical and instrumental methodeirT

Antimicrobial activities have been investigated][42

_N_ P
R r/(N
I \\HsC N \©
N< \
N CHj

Boja Poojary,et al synthesized novel 2, 4-disubstituted-[1, 3]-tbiazderivatives by the reaction of 2-chloro-6-
fluoro/2-fluorobenzaldehyde thiosemicarbazone wvpitienacyl bromideNew compounds were screened for their
antimicrobial study and cytotoxic study. The cytatity study was performed by the MTT assay. TheTVB-(4,
5-dimethylthiazol-2-yl)-2,5-diphenyl-tetra- zolliutromide] assay was performed on Hela cells (huepihelial
cervical cancer). For antibacterial studies micrganisms employed wefgtaphylococcus aureusscherichia coli

(37)
R=Aryl
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Pseudomonas aeruginosend Bacillus cereu: For antifungal screening;andida albicansstrain was used. Both
microbial studiesvere assessed by Minimum Inhibitory ConcentratMdiQ) by serial dilution metho[43].

. N
N \r/jAr
S
(38)
R=CI, H

M. B. Fugu,et al, havesynthesizeisome new transition metal complexes of Mn(ll), QoMi(ll), Cu(ll) and Zn(ll)
with Schiff base ligand (HL) derived from condemsatof vanillin with z-amino-phenol in alcoholic mediut The
in vitro antibacterial activities of the complexegre teste using number of bacteria species such as Escha
coli, Salmonella typhi, Klebsiella pneummiae, Pseudnas aeruginosa, Staphylococcus aureus, Strepts
pyogenes, corynebacterium specie, and Basilluslisi [44].

CHz OH

W \ / @
HO OH / \\
H3C\O:©\(II/’N\©

(39) (40)
M= Mn, Co, Ni, Cu, Zn

Valuable insight hadeen emphasized above on the reported synthesikecstructure containing Thiazole,

imidazole, pyrazole and theamide: & Schiff base derivatives. Moreover very significiclinically approved drugs

are also available containingiazole, imidazole, pyrazole derivatives as phaophore inthese drugs which has
been represented in the followimgble-I

Table-I: Clinically approved Thiazole, imidazok and pyrazole containing Drug

Name Category Structure Chemical name

azabicyclo [4.2.0]oct-2-en2-carboxylic acid

N/
HHH
- N NG 28 (6R,7R)-7-[[2-(2-amino-1,3hiazol-4-yl)-2-
Cefdinir H.N /j)‘\y( D -
(Antibiotics) 2 ‘<S | 0 N hydrqulmmoacetyl]amlnoB ethenyl _8 0X0 5-thia-1
O
O OH

(5S,8S,10S,11S)-18ydroxy-2-methyl-5-(1-methylethyl)-1-

Ritonavir [2-(1-methylethyl)-4thiazolyl]-3,6-dioxo-8,11-bis

(Antibiotics) (phenylmethyl)-2,4,7,12 a-aza-tri-decan-13-oic acid 5 |-
thiazolyl methyl ester

Pramipexole (S)-2-Amino-4,5,6, tetrahydr«-6-(propylamino)

(Parkinsons disease) benzothiazole
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Famotidine
(Antihistamine)

N (Aminosulphonyl)-3-[[[2[diaminomethylene)
aminolthiazol-4-ylJmethyllthio]propanamidin

Sudoxicam
(Antiinflammatory)

hH..
MM NN /\)\ 50, NH
TN e
NH, 5
o7
S
HaC~

[—

N
[ S—NHCO OH
s

4- Hydroxy-2-methyl-N-2thiazolyl-2H-1, 2-benzo thiazine

3-carbox- amide 1,IDioxide

Nifurthiazole
(Antimicrobial)

N-(4-(5-nitrofuran-2yl) thiazo-2-yl) formohydrazide

O,N NHNHCHO
1.0
Meloxicam Sy CHs
(Antiinflammatory. N N 4-hydroxy-2-methyl-N-(5methy-2-thiazolyl)-2H-1,2-
Analgesic, Antipyretic) — CONH—</ ]\ benzothiazine-Zarboxamid-1,1-dioxide
OH S” CH,
N/\>
(g
N
Clotrimazole Cl Ph 1-((2chlorophenyl) diphenylmethy-1H-imidazole
(Antifungal) Ph
H3C
Etomidate
(Anaesthetic and H3CH,COOC N Ethyl 1-(1-phenylethyl)-1Himidazole-5-carboxylate
sedative) \[ />
N
N
Ornidazol JI \>_CH3
rnidazole N ) . o
(Antiprotozoal) O,5N \\(\CI 1-chloro-3-(2-methyl-51itro-1H-imidazol-1-yl)propan-2-ol
OH
N
Tinidazole JI \>_CH3
(Ani-parasitic) O,N N 1-(2-(ethylsulfonyl)ethyl)-2methyl-5-nitro-1H-imidazole
(Antiprotozoal) \\\
OZS\C2H5
N
Metronidazol JI \>_CH3
etronidazole N (- _1-
(Antiprotozoal) O,N 2-(2-methyl-5-nitro-1Himidazole-1-yl) ethanol
OH
CF3
A\
| N
g\le(l)i(;?::gi dal anti- HsC N 4-[5-(4-methylphenyl)-3trifluoro-  methyl) pyrazol-1-yl]
inflammatory) benzene-sulfonamide
OZS\NHZ
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CeHs
‘NN
LD
Sulphaphenazole TN
(Antimicrobial) Oé N*- (1-phenylpyrazol-5-yl) sulphanilamide
2 \©\
O
(Tﬁgrr;’ggzeone and [3-(4,5-dihydro-3-isoxazolyl)-2-methyl-4-(methyl$ahyl)
L phenyl](5-hydroxy-1-methyl-1H-pyrazol-4-yl)methareon
pesticide)
Lonazolac
(Non-steroidal anti- HOOC N\ [3-(4-chlorophenyl)-1-phenyl-1H-pyrazol-4-ylJacetcid
inflammatory) | N
b
. —N . .
Fezolamine \ 3-(3,4-diphenyl- 1H-pyrazol- 1-yl)- N,N-dimethylgran- 1-
(Antidepressant) N N\\\\ amine
& -

DISCUSSION AND CONCLUSION

This review highlights vast number of potentialistures and potential therapeutic uses five-mentbeegerocyclic
such as imidazoles, thiazoles and pyrazoles andgtbstitutes. Schiff bases and amides derivedh fimidazoles,
thiazoles and pyrazoles heterocyclic compoundslalisd broad range of biological activities suchaaticancer,
antiviral, antimicrobial, antimycobacterial, anticalsant, antidepressant, angiotensin-1l receptdagonist, anti-
inflammatory, antidiabetic and anti-glycation aitifv So far, modifications of the Schiff bases hgveven highly
effective with improved potency and lesser toxicity
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